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Accomplishats made on th i s  Project for  the period January 1, 1965 

(1) The literature, as recorded i n  Chemical Abstracts, on the electro- 

through March 3, 1965 may be outlined as follows: 

l y t i c  conductivity, transference nmbers, and ionic mobilities of electro- 
ly tes  i n  aqueous, naaaqueous, and molten salt systems-xas reviewed fox the 
period 3.951 t o  1959, inclusive. 
evaluated. 
inclusive, 

Data were collected but not criticalZy 
This extends the t o t s f  coverage, t o  date, from 1937 t o  1959, 

(2) The li terature,  as recorded in Chemical Abstracts, on the activities 
and ac t iv i ty  coefficients of electrolytes i n  aqueous, nonaqueous, and molten 
salt systems was reviewed from 1955 t o  1958, inclusive. Data were collected 
but not c r i t i ca l ly  evaluated. 
1955 t o  1963, inclilsive. 

This extends the t o t a l  coverage, t o  date, frdm 

(3) The li terature,  as recorded in  Chemical Abstracts, on the electro- 1 .  

motive forces and electrode potentials of galvanic ce l l s  made with aqueous, 
nonaqueous, and molten salt systems was reviewed for  the period 1955 t o  1958, 
inclusive. 
data on the potential of the silver-silver chloride electrode in ethanol 
and ethanol-water mixtures. 

D a t a  were collected but not cr i t ica l ly  evaluated except for  some 

TheoreticaI. values of mean activity coefficierts o f  1-1, 1-2 
, 1-3 (or 3-l), 1-4 (or 4-l), 2-2, 2-3 (or 3-2), 2-4 (or 4-2), 3-3, 

3-4 (o r  4-3), and 4-4 electrolytes were evahated for ionic strengths of 
G.0001 t o  0.1 inclusive and a t  temperatures of 0, 5 ,  10, 15, 18, 20, 25, 30, 
35, 38, 40, 45, 50, 55, 60, 65, 70, 75, 8% 85, 90, 95, and 100 by: 

(a) Limiting l a w  of Debye and Ekkel. 

(b) Guntelberg method wherein the closest distance of approach 
of ions is taken as approxhately 3 angstroms, or by the 
equation : 

wbere 7& i s  the mean activity coefficient, 
valence, Z2 the anionic value, A t h e  Debye- 

is the cationic 
constant 

and I the ionic strength, 

( c )  Davies method wherein the above equagion is modified to 
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(a) Scatchard method wherein 

log 7& = -Z1Z24/1 / (1 = 1.m) 

J-og Y* = -5z2m / (1 + 3.W-l) 

(e) Kethod wherein closest distance of approach of the ions is 
taken as 3 angstrom units at all temperatures, namely 

where B is the Debye-Hackel constant relating to ion size.  

(f) Method wherein closest distance of approach of the ions is 
taken as 4.5 angstrom units at temperatures, namely 

l o g  7& = -z1z2m / (1 + 4.5m) 

log T* = -z1z2m / (1 + $am 
( g )  Method wherein the Bjernrm critical ion size is used, namely 

where % is the Bjerrum critical ion size in angstrom- 

Methods (a), (b), and (d) were completed; the others partially completed. 
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